The one of important problems of dynamics of a niultibody system is .to establish automatically the equations of motion. In the present work it is constructed a form 'of equations of motion, which is useful for programming th,e problem of a multibody system, especially for applying the symbolic method in the automatical establishment of equations of motion of a multibody system. §1. A FORM OF EQUATIONS OF MOTION OF A MECHANICAL SYSTEM Let us consider a holonomic mechanical system of n degrees of freedom. Denote the generalized coordinates of the considered system by q; (i = 1, n). Suppose that the considered system has the matrix of inertia A_, which is an n X n positive define symmetric matrix. The elements of this· matrix depend on the generalized coordinates, i.e.
T l.T A . = -q ·_·q

2--(1.2)
where q is the n X 1 column matrix of generalized velocities; qT is the transpose of the matrix of fuj,~.
-(1.3)
Denote the generalized forces of applied forces by Q;(t, q;, q;) (i = 1, n) and Q is the column matrix:
To write the equations of motion we can use the equations of Lagrange of second kind:
From these equations we have found the form of equations of motion, that is,
where _2.* is the n x n 2 matrix, 
{1.8)
Note that q* is an n X n 2 line diagonal matrix, that is the diagonal matrix, the elements of the principal di;.gonal are the line matrix qT, the remains-are equal to zero, D(i) is an n 2 X n 2 matrix, which is defined directly from the matrix of inertia .1.
By this way, the equations of motion of a mechanical system are established by the help of only the matrix of inertia .1 and the matrix Q of generalized forces. It is evident that the obtained form of equations of motion will be usefully applied for the finding automatically the equations of motion of a multi body system by using the programming such as the Maple or Maxima programming, etc ... §2. EXAMPLES For the aim of illustration let us consider some following examples.
Example 1.
The physical pendulum is suspended from a slider as shown in Fig. 1 . The slider has the mass of m, and is jointed with the frame of the ground by the spring of stiffness c. The physical pendulum has the mass of m and the moment of inertia about its mass center C of I {OC = a).
Write the equations of motion of the pendulum.
Fig.1
Let us denote the generalized coordinates of the system by q, and q 2 • The matrix of inertia of the considered system will be: 
